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Sarah Ratzel1 and Sara B. Cullinan2Settling In to Old Age
Popadin et al., page 660
Changes in gene expression can have far-reaching pheno-
typic consequences. Like other factors that influence fitness,
gene expression variation can be subject to selection.
Prompted by their recent work showing the abundance
and strong effect sizes of cis expression quantitative trait
loci (cis-eQTLs) affecting human long intergenic noncoding
RNAs, a subset of relatively ‘‘young’’ genes, Popadin et al.
sought to explore the relationship between expression con-
straints andgeneage inhumanprotein-codinggenes. In this
issue, the group demonstrates that the integration of a gene
intoa cellularnetworkgenerates considerable constraintson
gene expressionpatterns, such that ‘‘old’’ geneshave amuch
more defined function that has been shaped through years
of selectivepressure.Younggenes, bycontrast,have agreater
number of cis-eQTLs and protein QTLs whose effects span
cell and tissue types to begin to carve out a niche for these
genes in existing, or evennovel, cellularnetworks. Although
these findings might seem counterintuitive at first glance,
it is important to remember that the lower number of eQTLs
associated with old genes indicates that within a given
population, fewer segregating polymorphisms contribute
to their expression levelandthus reveals a levelof expression
constraint that would not be possible for a gene with many
different segregating eQTLs. The authors posit that cis-
eQTLs, which are overrepresented in genome-wide associa-
tion study (GWAS) SNPs, might therefore be considered
slightly deleterious regulatory variants, the excess of which
increases the risk of complex human disease.DNAJC3 Mutations Cause Diabetes and
Neurodegeneration
Synofzik et al., page 689
Comprising 1%–2% of all cases of diabetes, monogenic
forms are rare; however, insights from these disorders
might shed light on common forms of the disease. In
this study, Synofzik et al. identified mutations in DNAJC3
in individuals with diabetes and multisystemic central
and peripheral neurodegeneration. Evaluating over 8,600
exomes, including a small number of exomes from individ-
uals with either diabetes or a form of neurodegeneration
(but not both), for rare DNAJC3 variants failed to identify
pathogenic mutations. These results support the idea1Scientific Editor, AJHG; 2Deputy Editor, AJHG
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eration might represent the full spectrum of phenotypes
associated with pathogenic DNAJC3 mutations. Wild-
type DNAJC3 acts in the ER as a co-chaperone for the
folding of secreted proteins, and this process might be
impaired in physiologically relevant tissues, although no
difference in ER stress or morphology could be observed
between wild-type and mutant fibroblasts. The identified
DNAJC3 mutations support a growing literature impli-
cating ER stress and the unfolded protein response
in shared diabetes and neurodegeneration, such as in
Wolfram Syndrome and Marinesco-Sjo¨gren syndrome.Loss of RAB39B in Early-Onset PD
Wilson et al., page 729
Parkinson disease (PD) is a progressive neurodegenerative
disorder typified by tremor and bradykinesia and affects
over four million people worldwide. Although the cause
is unknown in most PD cases, family-based studies have
yielded great insight into the molecular pathways that are
disrupted in the brains of affected individuals. In this issue,
Wilson et al. identified RAB39B mutations in two families
affected by X-linked intellectual disability and early-onset
PD. Postmortem analyses revealed the presence of a-synu-
clein in Lewy bodies, and in vitro experimentation suggests
a role for RAB39B inmaintaining a-synuclein homeostasis.
This latter finding is consistent with mounting evidence
that highlights a role for impaired vesicular trafficking in
PD etiology. It is worth noting that RAB39B mutations
have been previously associatedwith intellectual disability;
further clinical assessment will be required for determining
whether the reported range of symptoms represents an age-
dependent effect or true phenotypic heterogeneity caused
by mutations at this locus.Enhancing Our Understanding of Schizophrenia
Duan et al., page 744
Genome-wide association studies (GWASs) searching for
variants associated with schizophrenia have received sub-
stantial attention recently. Of the many GWAS loci identi-
fied, one of the most strongly associated signals is near two
miRNAs previously implicated in neuronal function:
MIR137 and MIR2682. Like many of the previously identi-
fied loci, the variant(s) underlying this signal have any of Human Genetics. All rights reserved.
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unclear function. In this study, Duan et al. sequenced this
locus and identified a burden of rare variants in promoters
and enhancers (but not in insulators) associated with
schizophrenia, suggesting that altered expression might
explain the mechanism underlying this locus. This associ-
ation appeared to be driven by a single variant, in which
the risk allele was identified at a significantly higher fre-
quency in individuals with schizophrenia and bipolar dis-
order than in control individuals. The risk allele also
reduced enhancer activity by about half through reduced
transcription factor binding, and chromosome-conforma-
tion-capture experiments demonstrated specific interac-
tions between the enhancer and MIR137 and MIR2682.
Because many schizophrenia-associated GWAS loci
contain MIR137 targets, this variant might act by altering
MIR137 expression and thus result in dysregulation of a
multitude of genes and pathways with an effect on
neuronal function.Genomic Instability and Premature Ovarian Failure
Wood-Trageser et al., page 754
Premature ovarian failure (POF) is characterized by a failure
to produce mature oocytes, secondary amenorrhea, and634 The American Journal of Human Genetics 95, 633–634, Decembendocrine abnormalities and can be caused by a number
of conditions, including genetic mutations and infections,
as well as environmental exposures. As the underlying mu-
tations that predispose women to POF are identified, it is
becoming clear that genes involved in DNA repair are
good candidates in which to identify disease-causing
mutations for inherited forms of POF. In this study,
Wood-Trageser et al. used a combination of approaches
to identify MCM9 mutations associated with POF in two
unrelated consanguineous families. MCM9 is important
for homologous recombination during the repair of DNA
double-stranded breaks and the stabilization of broken or
stalled DNA replication forks, andMCM9-containing com-
plexes localize to sites of DNA damage. To determine
whether the identified MCM9 mutations might disrupt
this repair function, the authors induced DNA breaks in
cells from affected individuals and found that the number
of chromosomal breaks was higher in affected individuals
than in unaffected family members. In mice, it appears
as though loss of related genes involved in DNA repair re-
sults in a decreased number of oocytes produced, and
although this hints at the mechanism that might be rele-
vant in humans, the links between genomic instability
and human diseases characterized by endocrine dysfunc-
tion require further study.er 4, 2014
